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ABSTRACT : PURPOSE: To inspect wear amount, flaw and war limit with high stability and precision. 

CONSTITUTION: A pantagraph 1 in irradiated with light, and image is picked up from the 
diagonal upper part of the pantagraph 1 to store image data including a slider in a frame 
memory 25. The wear amount of the slider in the pantagraph 1 is determined from the 
Image data stored in the framei memory 25, taking the top surface position of an arc 
preventive plate as its reference, and a flaw Is detected to inspect wear limit. 
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(57) 

$rtJ^^7 l<D«4«>±:?5f3!pP>««4?fr>T-r«5«?4«:^tf 
jSi^^_-3r;^-7 u-Ay-tV 2 5 CCietSL. >- 

2 5ccfBiS3n3tiiifi^'f-d?Aie>T-i'E5±ffi 

fi4 *>-o«=&|femo. S«liBl^ffi«r(* 




1 

iw±ffi*fflijffiK:iEa 1/ -cfis ^ -'N- > y :7 7 ©Btrser «? « 

mflB^O ^ 7 (est UTTfe^rMW^ i > 

e'Ei!i±fi©±M(4a*»g i. V X'prj: < «!: fctifge-r *) « , 

©iiJffiic^«it»jffl©S^ttix«lJ*J^BSL/c^o a? i/=7 

m&'^i^ ^ y-97©i8ijffl;;^iSj*>6««L/-cMffi-r 

cofgffe^atc <fc 0 }g<^3 nfcHtl^-^- esiries:^ 
)Dnxaj©±fflfii[S*aji<i: i^x^pu < i 4> mibt o «© 

m-r -5 C <!: ^i^mi r -519^ 4 X« 5 BB«S©''>' > 3» 
C i i SiS*Ji 4 X» 5 ia*8©-'< lytfif'yvik 

BiTK^o ^ if =7 V ciwmnHis' e>«« frier o «* 
<!:frtBiate*ift«:fate3nt:i»€,H«7"- 5f©@i«©M 



2) #^¥8-168 102 

2 . 

©si&iiKias 3 a» ^ a^Ao /c i tcstrta 

?r!^m<!:-rSI8*«4. 5X»8IB«8©/0*3'^7t!| 

10 [ 0 0 0 n 

[ffiii±©fijffi^5'if] mmm©s«±{cflxo 

[0002] 

[SeJtKORW] 0 1 3 »55>3&>4/^•>^' i^^7©— SP*^ 
•r«^a-C*0. ai 4Wa-a»rEH-C*>5. C©A- 
>3fi/7-7lW. fl9i*2±(c^«3*ia;W. *^-^C©)l9 
. i*2©||iJ®g|5{C-r'5«4S:«3^iBg9:b-Ct,>4. X. «fl(* 
20 2©fl!lfflr*»-:>l®K©-r»)«4©T*K:tt. T-*'fi«± 
S5*Ss9:lt 6 tiT SffliJn«S©&'r*)«4© 

[0003] c ©/■»•> if i'^ 7 1 SSl*©^?f «f>{C 

tt-r-s. c©fca&. •r*)«4©SE«fi^«i23&stft>n 
[0004] m&.. c0^mt, ^9kifiissm<omn 
gtatci »)*^i/> :^^©-r *)«4«:*tL;-ctt3^tfe-r s 

30 ffm^rtfort^S. 

[0 00 5] Vi)^L,tj:lfih. C©{1^B. «^©M^S 

fte©«is*jSi L-rw. ^tf*x»<?±*©mmm©M 

tS±** ^ 7-C»« L/T-e©liiflfe**:^ — W tTi^ a 

[0 0 06] U3!>»l/^c*i6. C©^^:^^^. -=6^ if 
-iii«E*a-C-r 0«4 ©J»«Jl^**!l»rO-T:(,»S©-C. 
tS^««(Cffi»Wftffl*fl[*Dl±4fe©-CA»), C©A:»{C 

40 sstt«i?i&M2i-rjs*iiiii». 

( 0 0 0 7 ] X, mnmmm^ ^mti>fc-mit i/t: 

»)«4i©ffii8*S'J«L'. C©ffifilt»*|ls&i©ffl?i*H- 

[0 00 8] i>is^i>tiifih\ c©e«){b®»«tt»J-c 

3nSX#.«:^ot:tr»^. M^©*i^«:;+:ijS?: 
itSJ t/T® -7 A:@^a:*^8i)3t . ai©!B»«: J: O fffiij 



\ 
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[0 0 0 9 ) §®#?g^-b>-t>-©wpg*jpg< -e© 

i. ■r»)S4©^S?:iE5i(Cttffl'J-r?$-r. *^-o-r<3ffi 10 

4 ©affii©«^©^»4S jE8i>i»«fi*tfiiJr t 

[0 0 11] 

(^W*5S^i^tJ:^ i-rS^] 4JU:© J: -5 (cmM*© 
mm^t. SSLrii5fSS{C)^fi?:itSiJT4Ai«&©«jfi 

©-^ > ^ ^ 7 ^»fit-r * c t * s w i T i . 
ffitt-r-sct^swi-rs. X, :*j^B^tt, m««©^ so 

[0015] 

[i!WS'&jB9ir4fca>©^S] ft*3iiK:j:n{3r. -r *? 
ffi©ffliMK: « c ©f *3 «©^fta'jffl©®^flnxai5*jK 

-5. g«^Ji2(cj:n«. umaxmt, to«©^i® 

[0016] l»3jt^ 3 {Cj:n«, S3I*PISP©±H(C 

ii>nc < i /S»tp;i±ffl©M^*0:a*ii6 s nr c » s . 40 
iJ>ii<£fef D«©Bi«S**«&Siii«y!affl*S£. * 

fiiii T±iBa w^^eR 1/ <fc ^ £ f s/o if i'? 7 

St?**. .50 



[0017 ] ii*315{Cih«, -rOffi^riffitClBa 
I/. 3!po C ©r "3 «©i)ll«:eE«tHB'Jffl©ei|»DXW% 

ff^^L/c-'^•>^»i'7•7©T•^«©iP'^c< £ 

£. c©«^*©«:J:'3}i^3nA:iij»7'-5'*>^mM 
J: ^ £ -r -5 > if ^ 7 ftia^S-C* 5. 

[0 0 18] 19*96 {cj:n{i. iijfiiiiis^KtJ, mm 
. mmr- fffiib-r*) «©SE«s*s)s«®i?«:» 

(00191 lf*3q|8{Cj:ti«. •r«3«'&±ffl«clBBL 

■tfiX-5''N*>if i'^7©-r <3«©il>^c< £4>^*ttfi-r 

S^^•>1Jf y77t^i^S«C*it,»X. ^^'>^f y^7K:^>tL' 

•r3fe*MW-rsRSBa#©£. -'^•>^^^'•7 7©ffJB:^l^*> 
e.ai» 1/ r f ») ffi*Stf Bii«f'- tf *^sailR*i2£ . 

£ . Jft{fe#^eK: J: 0 3 if © f 0 «£ sfi 

£ ^tbij -r D s©ss$€a5r*j?>«.pffetoa^ia£ . 

(00201 S»^9 (C j:n»v }i»^3©^^i^ 
tc. ^ff-rsm^©M«±K:iS;g3nft:^0:Sfi'7 7 
A o £ * (casflfe^SCC cfc 0 ^ 0 * 

[0 02 1] 

[f'fffl] s»*^l{c:j:n«. •rO«©«"J®{c^imJffl 

©K^xsBi&ffjfiR-r ^.c£*>e>. -ro^jftsc ©is^tt] 
isi5©*ffi*-cegR-r-5c £*s-c. t*)iR<Dm^^ 

[0022] i«*3»2 {Cj;n«. C©l2ll»DXgP«r»« 
RSI?SJCjjnX-r S C £ {C J: 0 . 0 «36iS^»lXSR©a 
BDS-CS*€L5t£#. r»)«*t?!lAl3:3?^-r€.C£tcAd: 
S. W*«3K:J:ntf. I2^xgp©±fflcc0!l^«s*f 
P;5±ffl©^^ffl&J6-r C £ {c J: •? . f2M»nXSi5±ffitc 
MWSn-5^©SW*«l55it3ti, T»)«£iaMttIXgp± 
M£©ESi]*^-^t> ^l€m©t1-S'J*^S«£>i*. 

[0 023] iS*]S4K:<i:*i.«> "T 0 «*±ffi«:Ea-r 

if^ff. c:©ia«-?-^*i6r--i'E5±«©±afiia* 
«e£ L-rii>& <£ fe-ro «©«««*«**. 

[0 0 24] fS*95{Ccttl{i. ^0«?r±B(CKg 
0. j!poc:©-r.'3S©PJB«:S^it»Jffl©l9:M»IXg54 



{0025] fi^^s 6 {c i nii. r 0 ffio^ttfittin© 

ffetc. iii«!7'-dKDjg^U'<;KDiB;T8l5»*>6-r'9«± 
lf«:*jWSii>«t< i<>«%lfeWrs. I9^«7{cj:h 
tf. •r»3«©S«Slf-i')©ffetc. iiii«-5^-^*>6>-r0.ffi 

[0 02 6] g»*J«8K:J:n«. -roffi^riffiiciegu. 
[0027] is*^9 k: ^^fTS^«mM«± 

[0 02 8] 

ii-c*5. iiijIi oiccij. i*s5i^En {•^) * 

77 l*5iS:g$4a-tt»-5. C<D^^>it{fyy lit, 
m^ i 2{cgML'rc^S. 

[0 02 9] 1 1 ©*?f T?>Jb7?tC». 2 0©RS 

©CCD*^^22. 2 3*ii2S34aTC>S. Ctx6C 
CDi3Jt^22. 2 3(3:. -'O i» 7 1 %#tJ«R« 

M^Sia2 0. 2 l©3e®«:^I^^^c^tur^4^^):^l^iI 

[0 03 0] cnp>ccD*y^2 3. 2 4©ttl:^^^^ 
1^2 6*s«i^$n-Ct<>^o 

[0 03 1 ] C©ffigt^m-fe>-9-2 6«. ^Mmi 1© 

*y 2 5K:jiiffi-r5*>©-c. 0ijt:i«s*S2 eascjts 

3tS 2 6 b ?:*t(6]ieg 1/ /c«^ i T> T !< > S , 
[0032] C©fiL!g«^ttJ-fe>-y- 2 6 ©S2g{ia«. ^ 
m*l l©^^X««M'&«lffil/fci*. SCCD*> 

^2 3. zAfom^mm^Hic^-oii'y'^y lifiAii'^ 

5 >5^(C|g|»lUfc<!: C 5iJtt-5-C(,>S. 



:4) «Fra¥8 - 188102 

6 . 

[ 0 0 3 3 ] 7 U- 'J 2.5 «. {4g*IHi-fe>-9-2 

6*»e.©aBiftam#3&«K*)ii* n;tei#«:sc c D « 
y72 3> 2 4 35>6W;^snyc#ia«m#'&Bi*^7=-i' 
iiy-ciBis-r4 4>©r*4. 

[0 03 4 1 Jftfc. C©7U'-Ay-ty2 5«:», 
*-f-Utfi;'a>2 7Riy'*l^7=^:t7'-7'U3-5^ (VT 

R) 2 8*igsi^3n-cc>4„ iii^ja:a^g2 9«> -^u 
«5 ©±®&a«rSJiit ur-r 9 «4 ©si€S*&t«i-r 

10 -S^tg; iii#!f'-^©?Sfjl^l^'<^i'©(£TSB^*^6-r'3e 
4©±M«:*jW^IS=&«IW-r-5tS^. SOfiWaf'-^'*^ 

[ 0 0 3 5 ] ^c*j« c<ommm^w2 9 ga-iz 

lyV-i}^h(Dmm(fiAt}b. 3!>>oi^SIJi2ti^S3 0SCJf* 

ip< itfss nirc$?a©fpfflK:oii-csiB^-r ^. 
[0 036] §MB^$^g2 0/21 1 1 ©*tf 

. -r-SiC^KIife^&MWL. *'-?^CCD*^^2 3> 2 

20 4&y^>^if3y i(Dmmfi>m)^i:«iiS(uxx>i>. c 

©«SSfc. sm^ l l*s*^fO. c©mSi,*l l©5fe^ 
XW»M*5i4a«mH2>-9-2 6«:j:0«^a3nSi. C 

©tiat^im-fe>-9-2 6«. t4a*iaM#*7u-A.»<* 

[0 0 3 7 ] C©i^. SCCD:^;y^2 3> 24(3:. 

02 {c^i^-r jc-^ic-ecm^MJ^rtK^o* 1 *iA 
y * >; 2 5 cciSfSf'- <b L.r§ati3 ns. 

[0038] C ©iBtfef'- ^^tt. m^litm 3 (c^n^J: 
30 {c-r»)«4S0fT-^IW±«5*s«»Snfc4>©iia-3 

l;i)^hm^L'XX^?><ox. t'o^4Rar-~i'm±^&5 

©&±®«:*Jl,>r3e**SLiSSfL. /»-:>t-i3«4RCXr- 
i'liSie 5 ©S(8!IE**K<!: ^Co fcBifllU'^^l'OfiliaiJ^J- 
[0039] tif ot:. iii«Ma$sa2 9b. c©h«7^ 
- m:*j i:f S-r ») « 4 ©±ffi*^ 6 r - Kr±« 5 ©± ffl 
?rSi|lib> ^E-©ratca>*?jg^U--^Jl'©{6l»g|5»*r>) 
40 g4©ffliJffl©SP^<!:L'ri2^L/. C©^ •5^4©®®© 

[ 0 0 4 0 ] X. iiiei«iffl^a2 9W, Bj^T^-drtCls 
W-S-r 0 «4 ©±ffi(c*5t,»-C?S^ U'<;u©<gTSiJ^*fil 

[ 0 0 4 1 ] x> sitK$5aiig2 9«> mm^-^ip^ 

Ut>%^ •r*)«4W. H4tC7n:rJ:5k:BS«*siii. "T 
0«4©iliiA*iifffl< ^c4. 3 6tC0«*Jjti. 05{Cn^ 
50 •r^0«:-rDS4 ©ffliJffl*iSE^ C/ -CT - 5 ©± 



\ 
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8-168102 



[0 042] fit-:. T. jS^ftiai^H? 9«. r-i'E*± 
^RS^P K P2«:aufcCi*«iWr^>i, -s-©^ 

[0 04 3] c(Dj:'>(,cmi<ommmicis^^'Cit. 

f#. c©iii«f-i5»*>?>r-i'l»±«5©±ffi<aa«S io 
*iiUr-rO«4©^?4S«::*«)?><J:^{CL/fc©-C. ^ 

•CJi < . Jg«S*maiTC t)& < ^3£0-C^O«4®» 

[0 04 4] -eOD^^. •r»J«4©BI€ffi?cW-C^i:< . 

[ 0 0 4 5 3 X. Mn-tim^m 1 1 ©m«±©>'<> 

y^r' l*JCCD?!7y-5'2 3. 2 4©«fR«^CCAofc 20 

■c. ^tfTsmm*! 1 Ktew•5-'^•>d^<^^7 1 ©-r o 
ffi4©gtts. ®GSc;)gi€a©^isi^=Sr«iai-ct 

[0 046] :rXic:$:mM<om2 <D'^micr}\,^rmn-r 

jjfij. SI tm—^ficitm—nn^iivx'i:(Dn 

[0 04 7] >'^•>^^^77 4 0«. T-^|5$±® Bd^rj: 

la 7 tcn^-r J; ^ k-t 0 « 4 ©ffjfflKSSKH- 

a!)ffl©eMftIXgl54 15:J^^l/fc4>©r*4, C©®^ 

flin:gP4iw. •r«3S4©^Bii?*?£w«nx3n-rc» 

[0048] -U. m»9St^S4: 2 «. y U- Aji * 

'J 2 5 Kiatts tifcm^^- ^ 6S^ftnxsi54 1 ©± 

ISf*- ©t«^ U-^ Jl'©®Ta5^*»?>'r ») « 4 ©Jb® tc 
teW-2)«?:«^Ui-r4^t6, IiHtf'-^'3!»^-r»)«4©®^ 

[0049] ;^(c±i2©ia<«tfi£3tifciga©fPffl(co 

«*M7i5<4glftm-fe>1t-2 6JCJ:0*feai3nSi. §0 
CD*y^2 3, 2 4©«lfeMJarttc». miicm-rJ: 

fdm^mmfiy u- y 2 5 tcpfRf^- i ix-csa 

[0050] c©iB«tf'- mtiia 8 (c^r J: ^ 
«:-r •3«4SLCXI9:^JjnxaiJ4 1 *s««3*i/c4>©i^co 50 



©±]^*»6^fe*R8S*ly. tf^rn^ly^^'yv 1 C!M^*±^ 

*>6}s«Jor«,»s©-c. ■r«3ig4©-tiBRc;'l3SflnxsiJ 
4 1 ©±®©ig?3i^u-^;uAiiS< . ia^flnxgp4 1 ©iwa 

[0 0 5 1 ] f JScte^. |g9«:^-rJ:9K:S^XgiJ4 
I©±B«:*j(,>-C3feAigLSStO. C©/c26K:|SSJjnXSI5 
4 l©±ffi©?8?li^U-^^l/*ii*i<^Cr>t:c><E>, i«£-3-c. Si 

««iasgg4 2». c©H«f=-^'«:*jtt«.r«)ffi4© 

•s^ig^?^^'^J^©^sc>s^5^^:©Mtt]xgP4 1 (ommt 

C©ffl!lffl©lPiB4H-SiJU-r-rOS4©^«S?: 
[ 0 0 5 2 ] X. m^iUM^miA 2 «. Hfl^T'- if tCte 

w -S-r 0 «4 ©±Bic*$i>t:?S;S^ U''<;u©ffiTSI5^>41ft 

m-Tii. C©gP»=&-rOfei:®fC*jW*«G4UT:tft 

[ 0 0 5 3 ] x> iiii^MS$lS4 2 l9:Mi)in:siJ4 1 
<D±M^mmm:. 1/ . 0 1 0 «:7n-r ct ^ tcf o «4 © 

(IPJli*«SE«l/-cJ86KISff P 1 . P 2tcaL/fcci*1ftai 
T-5i. •e©SE«IEI?©B«:r7-AlS5{cJ:>j«^ 

[0 054] C©J:^«:»2©i5«IWc*Jl,ir«. "TO 

ffi4©fflijffi«:. e^iiBf?s©a^ttixa54 i ^mf&-ri> 

4 l©±ffl*-C»ft'S:a4C<!:t£J:orT0«4©W^ 

[0 0 5 5 ] •r^CtJ'fe. ^^.yfiif^y KDM^i^'-i'*^ 
6m^xaP4 1 ©±ffi(aS«:«Sgi UT-r»)«4 1 © 

•r »3 « 4 ©^a^iti'J-c # s . 
[ 0 0 5 6 ] ±sLmi oymnmt^nic. -r '3«4 

©±ffiCC*>l^5«G?:t^lHlT#. 3 6K:T D«4©|gtt 

m»i 1 {c*jw-2>>'Oi'i^^7 1 ©-r»3«4©j?^> 

«GSC?ISM©Sttl<BI?*«llll-C* S. 

[0 05 7] i c 5r . mmax^A i ©±®©SLsm 
*^ iaM»nxffl54 1 <omm(ic^u-cc(omm(ofm.*^ 
1S< &-3fcl&&tcW. HI ICa) tc^'rj:^«:aiijox 
g|J4 l©±ffl«:^«ia?:iil/t:SI*S:IKi<'J:'>«:L/-C 

[ 0 0 5 8 ] X. l5l0Cb) tCTH-r J;5{C®^XgiJ4 1 
©«Jffi*^*tCft]X L'rJ5[St©lSl*«^*'C«C 0 D * 

o<-723> 2 4{CA^'5:>'>«i;^*cbrfccfct», 'J>:«:::*:fE 

[ 0 0 5 9 ] 0 1 2 ^i>'^*> i'^ :?I^SSIS©«RR0t? 

J^ai5f2is^a3 ott. ^©Mi<>-ro«4©iii» 



(6) !|fraiP8- 1 68 1 0 2 

9 10 

[0 060] C<onS!iMZ^.mM3 OfCiBttSnrt^S^ [0069] fiis., ±iSSIIJBM«:pgS3 n 

n^-r >'0 f V 7 . aiy^a 7 icm-r^maj:^4 1 oj^ teffl$ss». J:iBSii*60iio#Hiift«iasiia 29.4 

ot:i>€>, [0070] 

[006 1 ] m^Hm^^ 0 »; 7 U-Ay >; 2 5 [|fll«©^*] JtJUii¥i2L//cJ: 5(c:4£«?8icj:n«. S. 

K:f2iS3n-ri>4ia»f'-af<D^ft©^t->-r'p«4i% 10 ^7*ti«t?#So *^Bj{cj:n«. ^^eurwffi 

[0 06 2]X, iffl»Ma^5 0W. il«f"-ii©iS. 

j^U'<;l'C!)ffiT8P»*»6-r 0«4©±HK:*JWS«*tjfe [007 1] X, *«PK:J:ntf . ^jEuriSHStcgl 

oriBlgsn-S. 20 (ig®<olBWj:attM] 

[0 064] m^!S!M^S5 0 W. 7 U-A^* 2 5 [01 ]>:^?^tC^to*''Of y^^l^SE^SOlS 1 <0 

cciat*.3nt:i.>€>ffitsf'-i?©^tt©*gc»-r'3«4i* (02] ^o^'i''^7<?:^«:&iaj=Srij^-ra. 

[0 06 5 ] X. B^Saa^S 0(3:, iB^T'-^lCij [04 ] -'n*>4« rJ''7 7<Dt"'5«CDg^?:7j^-r0. 

W.5-ro«4©±ffi«:*jt,>-cjS«J^u-^;KZ>ffiTSP^4fefe [05 ] ^«IEf^ic^L//c-ro«*^-r0. 

a^Si. c:©aB»i&^i3«±ffi«:*Jt^/5«GiO-Ctft 106] ^»W«:^t>^»><>3'4'^7*ftS«S©S^2® 

[ 0 0 6 6 ] x> iSHKiaass 5 o « . ig:M*nxgi54 i , [ 0 7 ] > 7 ©jgife^^ifi] «^r0. 

©±ffl4^0ftKI?iL'. 0 1 0«:in-rJ:^{c^»)ffi4© 30 (08]>'!>ife^^7©@i«7'-5f*^T«^. 

(BiJB*«»« 0 -CSi^liRW P K P 2 Kj* U fc C i W [ 0 9 ] -r 0 «©©^*nXgp«: *J if ^ ^]K*f47n-r0, 

•T'Si. -€-©SEKIEI!t©g%T^-A^K:j:0#R»rr mi 0 ] f^mWicmbfc'T'O^^mt^, 

5. [01 1] -rtjiscsMSnxasw^jm^fa. 

[0067] C©J:^{C^3©3ltfiWc*sl»-C{i, [012] sIc^Wtc^toS/O^i'-^^tftaE^SomS 

l©-rD«4?:^tfiii«T^-5?i^S)tBlf.3n ©^JSf?4?r7i^-rfilRX0. 
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